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[57] ABSTRACT 

A trilayer thermoplastic film and method of making the 
same composed of an outer layer, a core layer, and an 
inner layer. The outer layer is made essentially from a 
mixture of high density polyethylenes, inorganic lamel- 
lar filler, and polycaprolactone. The incorporation of 
polycaprolactone into the outer layer gives the inven- 
tion its primary advantage since the polycaprolactone 
gives the outer surface of the envelope the ability to 
bond with standard adhesives found in the gum on the 
back of postage stamps and address labels. The core 
layer is composed essentially of low density polyethyl- 
enes and inorganic lamellar filler. The inner layer is 
composed essentially of high density polyethylenes and 
inorganic lamellar filler. 

25 Claims, No Drawings 
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within it. There is an outer circular tubular space for the 
THERMOPLASTIC FILM FROM passage of the materials that will form the outer layer 

POLYETHYLENE HAVING IMPROVED SURFACE (hereinafter called the outer die space). There is a core 
ADHESIQN AND METHOD OF MAKING circular tubular space for the passage of the materials 

THEREOF 5 that will form the core layer (hereinafter called the core 

die space). And there is a inner circular tubular space 
BACKGROUND OF THE INVENTION for ^ passage of ^ materials that will form the inner 

1. Field of the Invention layer (hereinafter called the inner die space). The outer 
The present invention relates to the production of die space has the greatest radius in relation to the core 

paper-like thermoplastic films and more particularly to 10 and inner die spaces. The inner die space has the small- 
the production of such paper-like films from polyethyl- est radius in relation to the outer and core die space, 
ene containing inorganic fillers by extruding the film as The core die space has a radius between that of the 
a tube using a mandrel or using gas pressure within the inner and outer die spaces. In this way, the three die 
tube. spaces are aligned in the same relationship as the outer, 

2. Background of the Invention 15 cor e, and inner layers are in the finished product The 
For many years, the plastics industry has been trying barriers between the outer, core, and inner die spaces 

to invent a synthetic paper of plastic that could be used keep ^ thrQe layers from mixhlg while ^ pass 
to make light weight envelopes. Up until now these ^ h ±e ^ ^ die has one end for teceiving raw 
efforts have jailed because no one was able to formulate materiaI ^ ^ m the core md ^ 
a plasUc with paper-uke properties that would allow a 20 ^ ^ raw for ^ la * er m laced 

postage stamp to adhere to its surface. The present . te extniders . ^ £ 

invention overcomes this stubborn problem through the . * Al _ * ■ i ^ , ' , 

« c riA'+i c i K *u n~ tl heats up the raw materials so that they become liquified, 

ingenuous addition of caprolactone to the film. The new — . f, . . t . . . n , 

film is approximately half the weight of the paper ma- Z? e ?. xt ™ der ? then ™ the ingredients by stirring them, 
nila envelopes that it replaces, thus reducing the cost of 25 The liquid mixtures in each extruder for each layer are 

postage. The envelopes made out of the invention are ^ V^pcd mt0 respective die spaces: The ex- 

also stronger than paper envelopes thereby allowing the tn ^ er containing the ingredients for the outer layer is 

envelopes made out of the invention to be reused. Since connected to the outer die space. The extruder contain- 

the envelopes are recycleable, the consumer can save m S me ingredients for the core layer is connected to the 
on the purchase of new envelopes. In addition, wide 30 core die space. And the extruder ccmtaining the ingredi- 

spread use of such envelopes could help reduce the f° r the inner layer is connected to the inner die 

volume of paper deposited in our nation's overburdened space. The ingredients in each extruder are pumped into 

landfills. the respective die spaces. The die is kept at a tempera- 

A ^„ ^„ r^~r^^-, ture above the melting point of each layer so that each 

SUMMARY OF THE INVENTION 35 layer can „ e pump ^li£ ugh ^ ^ 

It is the purpose of the present invention to provide a The die also has an end from which the ingredients 
plastic formulation from which sheets of plastic can be exit the die. The die itself is constructed so that the inner 
made for forming envelopes. The improvement com- die space tapers toward the core die space until it meets 
prises the incorporation of polycaprolactone into the the core die space. The outer die space also tapers 
plastic formulation to give the surface of the plastic the 40 toward the core die space until it meets the core die 
ability to bond with the glue on the back of stamps, space. In this way, the three layers enter the same die 
mailing labels, or other glue backed members. space) th e common die space, in the order in 

It is another purpose of the present invention to pro- which ^ layers ^ desired in the final product. The 
vide a trilayer envelope, with the outer layer having of & layers prevent them from completely 

polycaprokctone contained therein, that will be dura- 45 mixing together m ^ common die space. However, 
ole enough tobe reused. ... mj there is some surface mixing between the layers in the 

Another object of the present mvenUon is to provide ^ but ^ is 6gM to ^ m ^ 

methods for making the polycaprolactone envelopes. fusioil of ^ U F together . 

These and other objects and advantages of the pres- M ^ Qf ^ ^ (i ^ ^ end of ^ ^ 
ent mvention will become apparent from the following 50 + u i J_ t_ • . , 4 

detailed description of the preferred embodiment of the « long blowmg tube m ^ absent with the 

invention without intending to limit the scope of the ^ ^ ******* blowmg tube as they eat 

invention which is set forth in the appended claims. «*> n ° n ^ ^ of *) oy ™& *■*• 

is greater than the radius of the common die space. As 

DETAILED DESCRIPTION OF THE 53 the tubular layers travel up the blowing tube, they cool 

PREFERRED EMBODIMENT and begin to solidify. By the time the tubular trilayer 

U.S. Pat. No. 4,082,880 ('880) is hereby incorporated reaches the top of the blowing tube, the layers have 
by reference. One may prepare the present invention by fl3Scd together. In this way, the outer layer forms the 
incorporating caprolactone into the thermoplastic layer outer surface of the tube, the inner layer forms the inner 
described in the '880 patent in quantities of from 1 to 60 surface of the tube, and the core layer becomes sand- 
30% by weight In the preferred embodiment, caprolac- wiched between the inner and outer layers. When the 
tone is incorporated into the thermoplastic layer in the three layers are formed together, the preferred thick- 
amount of approximately 3% by weight. ness is 90 microns, but may range from 60 microns to 

In another of the preferred embodiments, the enve- 250 microns. The use of three layers adds strength to 

lope is composed of three layers: An outer layer, a core 65 the envelope so that it will resist tearing while in use. 

layer, and an inner layer. These three layers are continu- Also the added strength permits it to be reused. If only 

ously extruded through a circular tubular die. The cir- one layer is used instead of three, then the thickness 

cular tubular die has -three circular tubular spaces ranges from 20 microns to 250 microns. 



10/21/2002, EAST Version: 1.03.0002 



5,364,695 

3 4 

At the top of the blowing tube are rollers through swirls or "fish eyes** in the surface of outer layer. This 

which the fused layers pass. The rollers serve to pull the is believed to occur because pockets of caprolactone are 

tubular trilayer up the tube and also serve to collapse formed in the liquid polyethylene-caprolactone mix- 

the tubular trilayer into a sheet. In this way, the tubular ture. To obtain better mixing of the polyethylene and 

trilayer can be collapsed flat so that it can be wound up 5 caprolactone, the temperature must be increased to 

forming a roll of the material. reduce the viscosity of the high density polyethylene. 

Through the center of the die is a narrow tube But when the temperature is increased, the pockets of 
through which air is pumped. Since the tubular trilayer caprolactone tend to degrade at the higher tempera- 
is pinched off at the top of the blowing tube by the tures. These degraded pockets of caprolactone are be- 
rollers, there is no place for the air to escape. Therefore, 10 lieved to be the cause of the unsightly swirls or "fish 
the air pressure builds up in the interior space of the eyes 1 * in the final product By thoroughly mixing the 
tubular trilayer. Thus, the air forces the trilayer layer to ingredients together in their dry state before they are 
expand. The amount of air blown into the interior space liquified, one is able to avoid this aesthetic problem, 
of the tubular trilayer determines the diameter of the This procedure of mixing the ingredients in their dry 
finished bag. When the air pressure is increased, the 15 state also insures more even distribution of the caprolac- 
tubular trilayer is forced to expand, thereby increasing tone in the final product thereby permitting more uni- 
the diameter of the tubular trilayer. When a smaller form adhesion of steps and the like to the surface of the 
tubular trilayer is desired, less air is pumped into the outer layer. 

interior space of the tubular trilayer. The thickness of Because polycaprolactone does not mix well with 
the tubular trilayer is regulated by the speed of the 20 polyethylenes, the art teaches away from using polyca- 

rollers at the top of the blowing tube. Increasing the prolactone with polyethylenes. However, the fact that 

speed of the rollers will stretch the trilayer out causing the two ingredients do not mix well is actually used as 

the formation of a thinner finished product. Decreasing a means of improving the invention: As the trilayers are 

the speed of the rollers causes the formation of a thicker extruded from the die and through the rollers in the 

finished product 25 process described above, the rollers are at a temperature 

Once the inner, outer, and core layers are thermally of approximately 200" F. The melting temperature of 
bonded together and have exited the rollers, the result- the polymer is approximately 400" F. However, the 
ing trilayer is bombarded with electrons in a prior art melting temperature of the polycaprolactone is approxi- 
process known in the art as "corona treatment". In the mately 150° F. Thus, the caprolactone is still in its liquid 
preferred embodiment, the corona treatment level is set 30 phase as it passes through the 200° F. rollers. Since the 
at 35 to 72 dynes. The corona treatment activates the rx>lycaprolactone does not mix well with polyethylenes, 
caprolactone so that stamps and the like will adhere to it rises to the surface of the outer layer as the trilayer 
the surface of the envelope. The corona treatment also passes through the rollers. By rising to the surface, the 
creates sufficient surface tension to permit printer's ink caprolactone is concentrated in the exact location that 
to adhere to the surface without smearing. If the corona 35 will most effectively permit interaction of the caprolac- 
treatment is not employed, then the effectiveness of the tone with postage stamps and the like that the user 
caprolactone will be greatly reduced and one will en- desires to adhere to the envelope. Hence, the character- 
counter great difficulty in using the outer layer for a istic incompatibility of caprolactone with polyethylenes 
printing surface. and their difference in melting points is used as a means 

The preferred embodiment of the outer layer of the 40 of improving the invention, 

envelope is composed of 70-99% by weight of a high The fact that the caprolactone in its liquid form rises 

density polyethylene having a maximum melt flow of to the surface of the outer layer presents one problem: 

up to 2 decigrams per minute and a density in the range The caprolactone tends to come off on the rollers as the 

of 0.940 to 0.970 grams per cubic centimeter. Mixed product passes through the rollers. This creates a 

with the high density polyethylene are any inorganic 45 buildup of caprolactone on the rollers, which can make 

lamellar filler particles of the kinds described in the the it difficult for the tubular trilayer to pass through the 

'880 patent in proportions of 1-29% by weight of inor- rollers as it is flattened by the rollers. It also means that 

ganic lamellar filler particles, the largest dimension of the machine must be stopped for cleaning more often 

said particles being less than 150 microns and said parti- than desired. To overcome this problem, the inventor 

cles having a minimum particle diameter to particle 50 uses the ingredients that are normally used for the outer 

thickness ratio of about 5:1. To this mixture, one must layer to form the inner layer and the ingredients that 

add polycaprolactone in proportions of 1-29% by normally go into the inner layer are used to form the 

weight. In the preferred embodiment, the outer layer outer layer. In this way, the caprolactone is incorpo- 

composes essentially 10-33% of the thickness of the rated into the inner layer so that when the tubular 

completed trilayer. 55 trilayer is flattend by the rollers into a sheet, the ca- 

The above ingredients that form the outer layer are prolactone cannot come off onto the rollers because the 

commercially supplied in dry crystalline and beaded outer layer that touches the rollers does not have ca- 

form. They should be thoroughly mixed in such dry prolactone in it The caprolactone that rises to the sur- 

form to insure that the caprolactone is distributed face of the inner layer comes off on the opposite surface 

evenly throughout the outer layer due to the respective 60 of the inner layer as the tubular trilayer is flattened as it 

heterogenous character of the ingredients. Mixing the goes through the rollers. As the sheet exits the rollers, 

caprolactone in after the polyethylene and lamellar the sheet is cut along its edges so that flattened tubular 

filler have been liquified is not as effective because the trilayer can be separated into two sheets. These sheets 

viscosity of the liquified polyethylene hinders even can be cut and folded so that bags or envelopes can be 

distribution of the caprolactone and because polyca- 65 formed with the inner layer forming the outside surface 

prolactone does not mix well with polyethylenes. Fur- of the bag or envelope. 

thermore, the mixing of caprolactone into the polymer One of the difficulties that arises as a result of the 

after it had been liquified creates unsightly circular difference in melting points of the caprolactone and the 
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polyethylenes is the fact that the structural integrity of 
the outer layer is compromised when higher percent- 
ages of caproiactone are used. This problem is over- 
come by using lower percentages of caproiactone. In 
the preferred embodiment, caproiactone is used in pro- 
portions of 1-3% by weight with 3% by weight being 
the ideal. In the preferred range the integrity of the 
outer layer is maintained while not seriously sacrificing 
the adhesive characteristics of the surface of the outer 
layer., The preferred range of caproiactone is also appli- 
cable if only a monolayer is employed. Or for that mat- 
ter, the preferred range is applicable regardless of the 
number of layers used since the outer layer is the only 
layer that contains the caproiactone in the preferred 
embodiment of the invention. 

In another method of producing the invention, the 
die is a flat die. The flat die has an'outer, core, and inner 
die space as found in the previously described die. The 
difference is that flat die is substantially flat instead of 
tubular. Each of the three layers has a separate extruder 20 
into which the raw materials for each layer are added. 
The raw materials are liquified and mixed in the extrud- 
ers. The extruders are connected to the flat die so that 
the raw materials for each layer can be pumped into the 
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one desires to prevent the flap of the envelope from 
curling. The flap does not curl when the envelope is 
sealed, but the flap does curl when not in use if low 
density polyethylenes are used to make the inner layer. 
It is also important not to add lamellar filler to the inner 
layer because the edges of the envelope will not fuse 
when the trilayer sheet is folded over to make the enve- 
lope if there is lamellar filler in the inner layer. When 
the trilayer is formed, the inner thermoplastic layer 
should compose essentially 10-33% of the thickness of 
said trilayer thermoplastic. 

While the applicant has discussed the invention in its 
monolayer and trilayer embodiments, is is also true that 
the invention will work with a plurality of layers. 

The invention and its attendant advantages will be 
understood from the foregoing description and it will be 
apparent that various changes may be made without 
departing from the spirit and scope thereof or sacrific- 
ing its material advantages. 

I claim: 

1. A process for making a synthetic, voidless, thermo- 
plastic film, said film being a trilayer film and having a 
thickness of from 60 microns to 250 microns and one of 
said trilayers is an outer layer that includes an outer 



designated die spaces for each layer just as in the case of 25 surface, said process comprising the following steps: 
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the circular die described above. The flat die is kept at 
a temperature above that of the melting point of the 
polyethylenes so that the mixtures can flow through the 
die spaces. The layers are pumped out of the flat die on 
to a chill roll. The chill roll is an extremely smooth 30 
drum that is kept at a temperature substantially below 
the melting point of the polyethylenes employed. The 
chill drum rotates as the three layers are poured on to it 
from the flat die. As the three layers are poured on to 
the the chill drum, they cool and fuse together. By the 
time the three layers reach the other side of the drum, 
they have fused and solidified so that the trilayer 
formed therefrom falls off the chill drum as a sheet. The 
continuous sheet coming off the chill drum is treated 
with the same corona process described above for the 40 
tubular trilayer. The trilayer sheet is then wound up in 
a roll. The material is then used to make bags and envel- 
opes therefrom. 

In another embodiment, the core layer is composed 
of a linear low density polyethylene in proportions of 45 
70-100% by weight Although, both linear low density 
or high density polyethylenes can be used. Such linear 
low density polyethylenes should have a maximum melt 
flow of 2 decigrams per minute and a density in the 
range of 0.915 to 0.940 grams per cubic centimeter. The 50 
polyethylene used for the core layer can be from any 
source, including recycled plastic. (In fact, recycled 
plastic can be used in all the layers.) To the low density 
polyethylenes, one should thoroughly mix high density 
white titanium oxide to give the envelope the desired 
white color. The titanium oxide should be added in 
proportions of from 0-30% by weight. When the 
trilayer is formed, the core thermoplastic layer should 
compose essentially 33-66% of the thickness of said 
trilayer. 

Again, in the preferred embodiment, the inner layer 
may be composed of a high density or low density poly- 
ethylene in proportions of 70-99% by weight. The high 
or low density polyethylene chosen should have a maxi- 
mum melt flow of 2 decigrams per minute and a pre- 65 
ferred density in the range of 0.915 to 0.970 grams per 
cubic centimeter. A high density polyethylene is pre- 
ferred of 0.940 to 0.970 grams per cubic centimeter if 
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formulating said outer layer composed of 70-100% 
by weight of linear high density polyethylene hav- 
ing a maximum melt flow of up to 2 decigrams per 
minute and a density in the range of 0.940 to 0.970 
grams per cubic centimeter; 
formulating a core layer composed of 70-100% 
weight of a linear high density polyethylene having 
a maximum melt flow of up to 2 decigrams per 
minute and a density in the range of 0.940 to 0.970 
grams per cubic centimeter; 
formulating an inner layer composed of 70-99% by 
weight of a linear high density polyethylene having 
a maximum melt flow of up to 2 decigrams per 
minute and a density in the range of 0.940 to 0.970 
grams per cubic centimeter, and 1-29% by weight 
of polycaprolactone; 
forming said outer layer by liquefying said linear high 
density polyethylene, then extruding the resulting 
mixture through a die and rollers to form a flat 
sheet; 

forming said core layer by liquefying said linear high 
density polyethylene, then extruding the resulting 
mixture through another die and rollers to form a 
flat sheet; 

forming said inner layer by liquefying and mixing said 
polyethylene and caproiactone together, then ex- 
truding the resulting mixture through a die and 
rollers that extract said mixture from said die to 
form a flat sheet whereby said caproiactone as it 
passes said rollers rises toward said outer surface to 
allow adherence of a glue backed member thereto; 

forming said trilayer film by fusing said inner, core 
and outer flat sheets together as each said sheet is 
extruded from said dies and rollers; and 

cooling said trilayer sheets. 

2. The process of claim 1 in which linear low density 
polyethylene having a maximum melt flow of up to 2 
decigrams per minute and a density in the range of 0.915 
to 0.940 grams per cubic centimeter is substituted for 
said linear high density polyethylene of said core layer. 

3. The process of claim 2 in which low density poly- 
ethylene having a maximum melt flow of up to 2 deci- 
grams per minute and a density in the range of 0.915 to 
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0.940 grams per cubic centimeter is substituted for said 
high density polyethylene of said inner layer. 

4. The process of claim 1 in which low density poly- 
ethylene having a maxim melt flow of up to 2 decigrams 
per minute and a density in the range of 0.915 to 0.940 5 
grams per cubic centimeter is substituted for said high 
density polyethylene of said inner layer. 

5. A process as defined in claim 1 wherein said inner, 
core and outer dies are circular thereby: 

emitting sexless inner, core and outer tubings forming 10 
a final product which is tubular. 

6. A process as defined in claim 1 wherein said inner, 
core and outer dies are flat thereby: 

emitting flat inner, core and outer sheets forming a 
final product which is a flat sheet IS 

7. A process as defined in claim 1 wherein there is the 
added step of: 

adding white titanium oxide in an amount up to 30% 
by weight to said inner layer to give said layer 
whiteness. 20 

8. A process as defined in claim 7 further comprising 
an additional step of: 

cutting said cooled film sheet into a desired shape; 
and forming an enclosure member from said shape 
wherein said white outer surface forms the exterior 25 
surface thereof. 

9. In a synthetic thermoplastic monolayer film having 
two surfaces said film having been extruded through a 
die wherein said film is composed of a polyethylene 
having a maximum melt flow of up to 2 decigram per 30 
minute and a density in the range of 0.9 IS to 0.970 
grains per cubic centimeter and inorganic lamellar filler 
particles in proportions of 1-29% by weight wherein 
the largest particles have a minimum particle diameter 

to particle thickness ratio of about 5:1 and wherein said 35 
film has a thickness of from 20 microns to 250 microns, 
the improvement comprising: 
polycaprolactone intermixed with said polyethylene 
and said inorganic lamellar filler in proportions of 
1-29% by weight of the mixture, said polyca- 40 
prolactone being concentrated on at least one sur- 
face of said film to allow adherence of a glue 
backed member thereto. 

10. In a synthetic thermoplastic film of claim 9 
wherein: 45 

said polycaprolactone is used in proportions of 1-3% 
by weight. 

11. In a synthetic thermoplastic film of claim 10 
wherein: 

said polycaprolactone used is 3% by weight. 50 

12. The synthetic thermoplastic film of claim 9 
wherein: 

said film is extruded through a flat die in a sheet form 
and a container is formed of said sheet material 
wherein said surface with said concentration of 55 
polycaprolactone forms the outside of said con- 
tainer. 

13. The synthetic thermoplastic film of claim 9 
wherein: 

said film is extruded through a circular tubular die in 60 
the form of a seamless tubing. 

14. A process for making a synthetic thermoplastic 
monolayer film having two surfaces comprising the 
following steps: . 

selecting a drypolyethylene having a maximum melt 65 
flow of 2 decigrams per minute and a density in the 
range of 0.9 1 5 to 0.970 gra/as per cubic centimeter; 

selecting a dry polycaprolactone; 



mixing said polyethylene and said polycaprolactone 
in said dry state to form a mix comprising 70-99% 
by weight of dry polyethylene and 1-29% by 
weight of dry polycaprolactone; 

liquefying and extruding said liquified mix through a 
die having rollers; 

heating said rollers to a temperature of approximately 
200°; 

passing said mix over said rollers wherein said 
polycaprolactone rises toward at least one of said 
two surfaces to allow adherence of a glue backed 
member when said film is cooled as it passes from 
said die as a sheet. 

15. A process of claim 14 further comprising an addi- 
tional step including: 

adding and mixing inorganic lamellar filler particles, 
the largest dimension of which being less than 150 
microns and said particles having a minimum parti- 
cle diameter to particle thickness ratio of about 5:1 
to said liquified mix before passing said mixture 
through said die. 

16. A process of claim 15 including the additional step 
of: 

adding white titanium oxide in an amount up to 30% 
by weight to said mixture to give said film white- 
ness. 

17. A process of claim 11 wherein there is an addi- 
tional step of: 

cutting said cooled film sheet into a desired shape; 
and 

forming an enclosure member from said shape 
wherein said at least one surface forms the exterior 
surface thereof. 

18. In a synthetic thermoplastic trilayer film includ- 
ing an outer layer, a core layer and an inner layer which 
is extruded through a die wherein said outer layer has 
an outer surface and wherein said outer layer is com- 
posed of essentially 70-99% by weight of a linear high 
density polyethylene and inner and core layers are all 
composed of essentially 70-100% by weight of polyeth- 
ylene having a maximum melt flow of up to 2 decigram 
per minute and a density in the range of 0.940 to 0.970 
grains per cubic centimeter in the case of the outer layer 
and 0.915 to 0.970 grams per cubic centimeter in the 
case of said inner and core layers, said trilayer film 
having a 40 microns to 250 microns thickness, the im- 
provement comprising: 

said outer layer including 1-29% by weight of 
polycaprolactone to form a concentration on said 
outer surface of said film to allow adherence of a 
glue backed member thereto; 

said outer layer with said polycaprolactone and said 
inner layer are each composed essentially of a 
10-33% thickness of said total trilayer film, and 

said core layer is composed essentially of a 33-66% 
thickness of said trilayer film. 

19. In a synthetic thermoplastic trilayer film of claim 

18 wherein: 

said polycaprolactone is in proportion of 1-3% by 
weight. 

20. In a synthetic thermoplastic trilayer film of claim 

19 wherein: 

said polycaprolactone is 3% by weight. 

21. The a synthetic thermoplastic trilayer film of 
claim 18 wherein: 

said film is extruded through a flat die in a sheet form 
and a container is formed of said sheet material 
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wherein said outer layer forms the outside of said 
container. 

22. In a synthetic thermoplastic trilayer film of claim 
18 wherein: ■■ 

said outer surface includes white titanium oxide in an 5 
amount of 30% by weight of said surface to give 
said container whiteness. 

23. In a synthetic thermoplastic trilayer film of claim 
18 wherein: 

said layers of film are extruded and bonded together 10 
through a circular tubular die in the form of seam- 
less tubing. 

24. An envelope formed from a synthetic thermoplas- 
tic film sheet the material of which is extruded through 

a die wherein said envelope has an outer surface to 15 
receive and hold a glue backed member and the film of 
said envelope comprises: 



a polyethylene having a maximum melt flow of up to 
2 decigrams per minute and a density in the range 
of- 0.9 15 to 0.970 grams per cubic centimeter; 

inorganic lamellar filler particles in proportions of 
1-29% by weight wherein the largest particles 
have minimum particles diameter to particles thick- 
ness ratio of about 5:1; 

polycaprolactone intermixed with said polyethylene 
and said inorganic lamellar filler in proportions of 
1-29% by weight to form a concentration on said 
outer surface of said envelope to allow adherence 
of said glue backed member thereto. 

25. An envelope as defined in claim 24 wherein: 

said film includes white titanium oxide in an amount 
up to 30% by weight of said inner layer to give said 
envelope whiteness. 
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